Jet Corrections and systematics from 7=,
NIM BERKELEY LAB

Jet correction studies:
Relative correction
Jet response
Absolute correction
Underlying event
Out of cone corrections
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y-jet balance: n(rel. corr. only) NIM

Relative corrections calculated from di-jet samples:
separately for data and MC (using PYTHIA)

Systematics calculated by varying the selection cuts
02— P10t sShowss test of corrections on Y-
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Figure 34: pr balance, %}; — 1, in data (full circles), Pythia (open circles) and Herwig %620 30 a0 50 60 70 o) 20 e e e 4016018 o
(open triangles) as function of 1);,, for R,y = 0.4 Generated Parton P (GeV/c)

Jets in y-jets are softer than top jets

HERWIG has 2% less P, in cone of R=0.4
PYTHIA has 2% more Py in cone of R=0.4
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Jet response (NIM absolute corrections)
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Figure 24: Top: Jet response R, for data (closed circles), Pythia (open circles) and

Herwig (open triangles) for Rjee = 0.4 jets as function of pif'. Bottom: Difference See CDF_7450 Bhatti et
9

between data and Pythia (open circles) and data and Herwig (open triangles).
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y-jet balance (partial corr.) NIM
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Check of relative and absolute corrections on y-jet events
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Figure 35: v-jet balance in data, Pythia and Herwig for R;,=0.4. Overlaid is the cor.
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Calorimeter jets corrected

HERWIG-data ~ - 2.0%
PYTHIA -data ~ + 1.8%

Table 4: Mean value of pp,

No way to choose

jet

/o™ —1 after n-dependent and absolute energy correction

for data, Pythia, and Herwig for R;.,,=0.4, 0.7 and 1.0. For Pythia and Herwig, the

values are given also

for particle jets.

Sample Rj=04 R;e,=0.7 R;.=1.0
Calorimeter jets
Data —0.088 £+ 0.001 | —=0.016 = 0.001 | 0.022 £ 0.001
Pythia || —0.070 + 0.001 | —0.015 £ 0.001 | —0.002 £ 0.001
Herwig || —0.108 + 0.001 | —0.043 £ 0.001 | —0.024 £ 0.001
Particle jets
Pythia || —0.078 £ 0.001 | —0.037 £ 0.001 | —0.009 £ 0.001
Herwig || —0.113 + 0.002 | —0.061 £ 0.002 | —0.019 £ 0.002

sponding 7y-jet balance on generator level (triangles). The distributions are normalized

For y-jet balance studies see CDF-7452, Canelli et al.

Top mass, 5/10/06, Lina Galtieri

10



-\

Underlying event (NIM)
Rick Field's studies show PYTHIA tune A fits data better
“Transverse” PT_, vs Pﬁ charged jet1) I
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Figure 33: The average transverse momentum of charged particles in the transverse
region versus jet pr [33]. The data are shown as points and are compared to the
predictions from Pythia (dashed-dotted line), Herwig (solid line) and Isajet (dashed
line).

For P> 10 GeV/c HERWIG is lower than the data by ~ .5 GeV/c. This is

the Sum(PT) in the transverse region (A=4/3*m), for a radius of 0.4 we
expect 0.5*%3/4%.16=0.06 GeV discrepancy. This is ~0.1 GeV (20%) for

e UE=0.4 GeV evaluated from calorimeter measurements (see next
Top mass, 5/10/06, Lina Galtieri

AN

11



Out of cone (NIM)

Y-jet balance results (P jets < 100 GeV). Left plot shows P in
annulus 0.4-1.3: includes both UE and Out-of-Cone P,

HERWIG (blue) is closer to the data than
L YTHIA
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Figure 31: Normalized distributions of the momentum in different annuli outside the
Jjet cone for data, Pythia and Herwig y+jets events.

OOCC and UE (0.4 GeV for R=0.4) determined from PYTHIA dijet
samples.

Toe§ystetatieeiirclude difference between PYTHIA and HERWIG. 12
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y-jet balance: all corrections NIM

All corrections applied (UE and OOCC determined from PYTHIA)
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1-dependent, absolute and OOCHUE corrections.
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Summary

® Mario's plots show that PYTHIA 1s better than HERWIG
between R= 0.3 and 0.7

® Jet response show that HERWIG is slightly better than PYTHIA

® QOut of cone plots show that HERWIG 1s better than PYTHIA
between R= 0.4 and 1.3.

® y-jet balance data show that HERWIG i1s below the data by ~2%
Both PYTHIA and HERWIG disagree with the data at the 2% leveln.

(note, however, that jets in y-jet are softer that top jets)
PYTHIA does not have spin correlations in the Matrix Element.

Are the ME analyses sensitive to spin correlations?

Top mass, 5/10/06, Lina Galtieri
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Jet Resolution

From a talk by Florencia
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